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DETAILED ACTION 
Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-4, 6-9, 12-14 and 17-19 are rejected under 35 U.S.C. 112, second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention. The claimed limitations of 

forming first silicide regions having a first silicide thickness in the substrate as well as 

atop a surface of the gate region, wherein said first silicide regions have a lateral 

thickness from about 2 to about 1 5 nm which lowers external resistance of said device, 

as recited in claim 1 , are unclear as to which element is atop a surface of the gate 

region and whether the lateral thickness of said first silicide regions is the total lateral 

thickness of all of said first silicide regions or it is the lateral thickness of each silicide 

region. 

The claimed limitations of a first silicide thickness and a second silicide regions 
have a thickness that is greater than the first silicide thickness, as recited in claim 1 , are 
unclear to whether applicant refers to vertical thicknesses or lateral thicknesses. 

The claimed limitations of first spacers width and second spacers width, as 
recited in claims 6-9, respectively, are unclear as to whether applicant refers the width 
of one spacer or the width of the combined spacers. 

The claimed limitation of a thickness, as recited in claim 17, is unclear as to 
which thickness applicant refers. 



Application/Control Number: 10/763,308 Page 3 

Art Unit: 2811 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would havie been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention v^s made. 

Claims 1, 6-9, 12-14 and 17-19, as best understood, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Son (6.063,681). 

Regarding claim 1 , Son teaches in figures 3A-H a method for forming a low 
resistance MOSFET device comprising the steps of: 

forming a gate region (25) atop a surface of substrate (21 ); 

forming first spacers (26) having a first spacer width on sidewalls of the gate 
region (25); 

forming first silicide regions (29) having a first silicide thickness in the substrate 
(21) as well as atop a surface of the gate region (25), wherein said first silicide regions 
have a thickness from about 1 0 to about 20 nm which lowers external resistance of said 
device; 

forming second spacers (31 ) having a second width greater than the first spacer 
(26) width (figure 3H) on the substrate (21), wherein the second spacers (31) protect the 
first silicide region (29) in the substrate (21 ); and 
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forming secx)nd silicide regions (33) in the substrate (21 ) and atop a surface of 
the gate region (25), wherein the second silicide regions have a thickness that is greater 
than the first silicide thickness. 

Son does not explicitly state that said first silicide regions have a lateral thickness from 
about 2 to about 15 nm. 

Son teaches said first silicide regions have a thickness from about 10 to about 20 nm 
(100-200 Angstroms, column 3, lines 58-63). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use first silicide regions having a lateral thickness from about 2 
to about 15 nm in Son's device in order to adjust and optimize the resistance of the 
device with respect to the contact resistance of the device. 

Regarding claim 6, Son differs from the claimed invention by not showing the first 
spacers width is from about 5nm to about 20 nm. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made for the first spacer 
width is from about 5nm to about 20 nm in Son's device in order to provide better 
protection for the gate electrode. Furthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 7, Son differs from the claimed invention by not showing the first 
spacers width is from about 7 nm to about 1 5 nm. It would have been obvious to one 



Application/Control Number: 10/763,308 . Page 5 

Art Unit: 2811 

having ordinary skill in the art at the time the invention was made for the first spacer 
width is from about 7 nm to about 15 nm in Son's device in order to provide better 
protection to the gate electrode. Furthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 8, Son differs from the claimed invention by not showing the second 
spacers width is from about 20 nm to about 90 nm. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made for the second 
spacers width is from about 20 nm to about 90 nm in Son's device in order to provide 
better protection to the gate electrode. Furthermore, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 9, Son differs from the claimed invention by not showing the second 
spacers width is from about 30 nm to about 70 nm. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made for the second 
spacers width is from about 30 nm to about 70 nm in Son's device in order to provide 
better protection to the gate electrode. Furthermore, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 
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Regarding claim 12, Son shows forming of the first silicide region (29) comprises 
depositing a first metal layer (28) upon an exposed surface of the substrate (21 ) and 
annealing (column 3, lines 58-62). 

Regarding claim 13, Son differs from the claimed invention by not showing the first 
metal layer has a thickness from about 2 nm to about 7 nm. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made for the first 
metal layer has a thickness from about 2 nm to about 7 nm in order to increase the 
conductivity of metal layer. Furthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 14, Son teaches the first metal layer 28 comprises Ti (column 4, lines 
5-6). 

Regarding Claim 17, Son teaches a thickness 29 is between 10 -20 nm (100-200 
Angstroms; column 3, lines 58-62), which is in the range (5 -12 nm) of the claimed 
invention. 

Regarding claims 18-19, Son teaches the first silicide region 29 is formed in the 
substrate 21 having a channel region beneath the gate region, but differs from the 
claimed invention by not showing the distance between the first silicide region and the 
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channel region is from about 2 nm to about 15 nm. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made for form the distance 
between the first silicide region and the channel region from about 2 nm to about 15 nm 
in Son's device in order to increase the speed of the device. Furthermore, it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105USPQ233. 

Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Son in view of Kim et al. (6,31 3,020) 

Son teaches substantially the entire claimed structure, as applied to claim 1 above, 
except pre-dbping the gate region. Kim et al. teach forming of the gate region 
comprising predoping process (column 1 , lines 26-34). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to pre-dope the 
gate region of Son's device in order to improve the level of the electrons in the gate 
region. 

Regarding claim 3, the combined device shows the pre-doping is preformed by ion 
implantation of a type lll-A element (Kim et al.; Boron is lll-A element; column 1, lines 
30-34). 



Application/Control Number: 10/763,308 Page 8 

Art Unit: 2811 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Son and 
Kim et al., as applied to claims 1-3 above, and further in view of Krishnan et al. 
(6,399,452). 

Son and Kim et al. teach substantially the entire claimed structure, as applied to claims 
1-3 above, except pre-doping via ion implantation of phosphorus into the gate region. 
Krishnan et al. teach pre-doping by implantation of phosphorus into the gate (column 2, 
lines 42-53). it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to incorporate the teaching of Krishnan et al. into the 
method taught by Son and Kim et al. in order to improve the level of the electrons in the 
gate region. 



Response to Arguments 

Applicant argues that Son teaches in column 3, line 26 that the thickness of the 
first silicide region is from about 200 to about 400 Angstroms, i.e. 20 to 40 nm, and not 
from about 2 to about 15 nm, as required by claim 1 . 

Son does not teach in column 3, line 26 that the thickness of the first silicide 
regions is from about 200 to about 400 Angstroms. Son teaches in column 3, lines 23- 
24 that the first silicide region is formed to a depth of about 200 to about 400 
Angstroms. However, claim 1 requires that the first silicide regions have a lateral 
thickness from about 2 to about 15 nm. Clearly, depth is not lateral thickness. 
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Therefore, Son does not teach that the lateral thickness of the first silicide regions is 
from about 200 to about 400 Angstroms, as argued by applicant. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ori Nadav whose telephone number is 571-272-1680. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Loke can be reached on 571-272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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